Studies in our laboratory as well as others strongly suggest that salicylic acid (SA) plays an important signaling role in plant defense against pathogens. We have found that increases in endogenous SA levels correlates with both resistance of tobacco to infection with tobacco mosaic virus and induction of defense-related genes such as that encoding pathogenesis-related protein 1 (PR-1). Some of this newly synthesized SA was conjugated to glucose to form SA 3-glucoside. A cell wall-associated S-glucosidase activity that releases SA from this glucoside has been identified, suggesting that SA 83-glucoside serves as an inactive storage form of SA.
In plants, H202 production is an ongoing process, being synthesized as a by-product of photorespiration, 3-oxidation of fatty acids, photosynthesis, and oxidative phosphorylation (Fig. 1) . This suggested the possibility that SA signals the activation of defense responses by altering cellular H202 levels. In support of this hypothesis, we observed that SA treatment of tobacco leaves resulted in elevated H202 levels, as did treatment with an inhibitor of plant and animal catalases, 3-amino-1,2,4-triazole. In contrast, treatment with the SA analogue 3-hydroxybenzoic acid failed to induce either increases in H202 levels or PR-1 gene expression, consistent with its inability to bind to SABP or inhibit SABP's catalase activity.
When H202 levels were elevated by injecting leaves with H202 or 3-amino-1,2,4-triazole, expression of PR-1 genes was activated. PR-1 gene expression was also induced by injection of compounds that promote H202 synthesis in vivo, such as paraquat. Together, the above results argue that SA acts by blocking catalase activity, which leads to elevated H202 levels. H202, or another active oxygen species derived from it, then activates defense-related genes such as PR-1 genes, perhaps by acting as a second messenger (Fig. 1 
